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(54) PYRROLO(3,2 E)PYRAZOLO(l,5-A)PYRIMIDINE DERIVATIVE AND CIRCULATORY DISEASE TREATING AGENT 
USING THE SAME 

(5 7) Abstract: 

PURPOSE; To obtain a novel pyrimidine derivative which is useful as a therapeutic agent for cardio- 
vascular diseases because it has high vasodilation, hypotension, antilipemic action and platelet 
aggregation inhibition with durable effectiveness and high safety in reduced costs. 
CONSTITUTION: This compound is expressed by formula I [R is COORl,NRlR2 (Rl, R2 are H, a 
lower alkyl), cyano, halogen] or its salt, for example, ethyl 8-tert,-butyl-3-cyano-6,7-dihydro- 
SH-pyrrolo^^ejpyrazolo-p^-aJpyrimidine-S- carboxylate. The compound is obtained, for example, 
by reaction of y~ butyrolactone to react with a lower alky I oxalate, reaction of the product, the 
compound of formula II (R' is a lower alkyl), with 3-amino-4-cyano-pyrazo!e, ring closure reaction, 
chlorination of the product of formula III followed by reaction of the chloride with tert-butylamine. 
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SR : ' tfey^-'JriJfiT?**^ S&{b£«!rti&B 
tcjSUT^«Xliffi»W11-^ C tic*. Offit© 

fcuu, murm lea, /n^tyi, h& h 

y 7;V*niflt, h y 7 p aSf$*©ffi»IISIi ; £J& 
ft : * * > X/W* >-8l, h 'J 7 a ^ ^ ;y x;i/* y R 

•if^x/l/^^s h;vxyx;wt>l, 2, 4, 6-h 
y -Y 77°a tf/l^>-BJ'^;l'*>IMff©«»Xtt*«» 

[0 0 7 4] l.X±©t^30^ *^80{t'&%tt j eO»ii 

ifgRii<D{b^oflitifc3i^!imt^^^Ttt»JS'r5o 
[0075] *mmmm$m&&faMfflim*v>m 

fc^tl (I) £x>7>, b-;k A«^©JKJg 
AU ; A;l/#^i'^^;V-fe;l'P-Xf- h U 7 A, t Fa* 

5CbS, 5iS 1 BE 1 0~ 1 0 0mg# 1 ~ 3 @fc 

[o 0 7 6] Sfe, *^nj|£D^tgm%fe*M«ait 

X««*SiaiSHS | J 1 1 T t ± i\ ±E*tHi*fc tiil 
©J«»W*1.t p H«ffil!W«3g{tM*tt3ftR»i: trip 



(11) 



7-24267 0 



19 



[0 0 7 7] UT£#^0ft^©l6fflra*&tf*tt 

[0078] mmumi *nwit&m ( i ) <om$m 

l««fiMiM5yh (SHR) lc*«-*(*Effffl*s 
t a i l-cuf f ^{ilcfcOaffiUfco 
tts «E«iW??ilSS*#iftfl:6* (21), (22) 
fttf (3 0) £ffli^fc 0 Sfc, ««<b^*i:LTtt«ME 
ffc&l* (A) [R a = C (CH> ) j ; ftlHW 2 - 2 7 

5m g /k g *wftio. 5 %cm cashes* 



20 



ffltt. JHW84ftOJfllEO»t*iE1lti*ifcff* 10 0% 

(%) %*feTiftfbfCo *ft s »#ft3Bm, 5B#W 
ftff8l*JIHI©P*E* (%) ©aWSItS^ayhLTlfll 

[0 0 7 9] 
[Si] 



10 



(%) 





158±1 


-1. 


6±0. 


4 




L71±3 


-24. 


6±2. 


$ 




171±2 


-7. 


2±2. 


2 


it&m (22) 


169±1 


-22. 


5±S. 


4 




168±2 


-4. 


2±1 + 


9 



R£EB« 



0-3hr 0-5tir Q~8hr 



0.2±0.5 0.5±0.5 0.3±0.3 

-16.9±2.2 -12.3+2.0 -8.3±1.8 

-2.8+1.1 -2.9±0.9 

-18.7±2.4 -13.5±1.8 -9.7+1.2 

-0.5+1.0 



[0 0 8 0] i«0tt**»&«&:trt*J:5lc* #3$!§© 
J6&n, *t»Wt£tt (A) &IStmtt&ftE*£ffSfcft 
[0 0 8 1] *fc, *^©fl:ft*fcO^TV$r*;Qfe 

[0082] iwmtm *fm<Dit^<D&&mm& 

Hk*TEOStetffToft. I C R^SItt 4 SIS 

»(t vWMl0gS!)0, liltftSAdfc: 

(2 1), (2 2) Rtf (3 0) ©LD» tttt^-rnt 
2 g/kgJ-X±"E?feofc 0 
[0 0 8 3] 

BOHM WTlC*?€fUj<D{b^©^fi(E0iIRtfl!3iPj* 

[0 08 4] WTOEKKfe^TE^Sfc^tt, 
^ft^PhTEO****"*-*. so 



E t : x^U 

Ph : 7x-;l/ 

t-Bu : tert -'f^Jl 

B o c : t. -^h^>AM-;V 

Ms : * & yx;V^-;l/ 

[0 08 5] Sffiffll 1 

[0 0 8 6] 




(1) (2> 



[0 0 8 7] ^7^0^1/75^7. 6ml<7)Tl^ 
t Fd77>5 0m 1 »«*-7 8 "C * TlfcSI U C<9 
n -T^/l/ U f-^hco n --MHt >1&fjS 3 3. 5 
m 1 JfcSTUIflliBKtcT 1 0 »W«}*-r So !H0»JS»C 
y -7fD7^b> (1) 3. 8 7g©fh7tKn7 
7>30ml mW.*-l 8 "OCT 3 SftHfrttTiHT 

iitce/a 7^x^/1/6. 9 gOf h7t Kn77>l 
5 m 1 r§?MP7U - 7 8 °C~~ 4 0 "ClCT 2 B$fHI8H$ 
f *o KfE3?7?£v 2 jftgttir?KJ6K4> p H£ l ~ 2 

7K, fta<ttt*"ew^i*uft^ sHt^^*s">At» 



y-BlF»xf-;I/) fcftLT, fb£*l (2) 

t tT 8 . 1 3 g (K* : 8 0 %) flfc. 

' H-NMR (CDC I. ) 8 ■ 1 . 3 9 (U J = 

7. 3Hz, 3H), 3. 29 (u J = 7. 6 Hz, 

2H) s 4. 3 7 (q, J =7. 3Hz, 2 HK 4. 

5 0 (t, J =7. 6Hz, 2H) , 10. 90 (s, 

1 H) 

[00 8 8] MM 
[0 0 8 9] 
[ft 1 1 ] 

=0 



EtOOC 



EtOOC' 




(2) 



(3) 



(12) «P7~2 4 2 6 7 0 

11 

* [0 0 9 0] 3-75/-4->-7yt: 0 ^ v /-^5 7 0 
m g <DX# /-;!/ 5 m 1 Jgifiifc, ±iE^tfifc#l 1 T»fl&fl 
ftfbd* (2) lg&tfBF, -><^y-;bO. 2ml 

£ t T ft S ft fc«8t* '>U*y;W7A^7h^77 

T, Ib^ti (3) «*SJi£l/r8 9 Omg OK* : 6 
0. 9%) *fc. 

1 H-NMR (DMSO-d s ) 6: 1. 15 (u J 
10 =7. 3Hz, 3H) , 2. 84 (u J=7. 3H 
z, 2H) ,4.12 (q, J = 7. 3Hz, 2H) , 
4. 3 0 (U J = 7. 3H 2, 2H) ,8.46 
(s, 1H) , 9. 23 (s, 1 H) , 13. 3 3 
(s, 1 H) 

[QQ9 1] mm 

[0 0 9 2] 

cmi 2] 



* 



EtOOC' 




H CM 




EtOOi 



(3) 



(4) 



[0 0 9 3] ±ISfl*$J2Ti§6ftfdk^l (3)8 9 
Omg tcKA b U X?7l/7S y 1 m 1 ^*Q^Ts SifiT 
T 2 4 &fflft$ f 5, KJSfcTft, b U x-f-frT 5 y ^ 
j$JET®*LT, (4) #8 9 Omg OR* : 16 

'H-NMR <DMSO-d" ) 5-1. 0 8 (t , J 
-7. 3Hz, 3H) , 3. 03 (t, J=7. 6H 
z, 2H) , 4. 18 (t, J =7. 6H z, 2 H) „ 
4. 4 2 (t, J =7. 3H z, 2H) , 8. 4 4 

(s, 1 H) , 9. 4 6 (s, lH) t 13. 2 6 

(s, 1H) 

[0094] mwm 4 

[0 0 9 5] 
Uti 3] 

HO^ CI. 




EtOOC 



(4) 



EtOOC 




30 WETS* L T $ 5 n SiSJl* i"J*W*5WD^ 
h^77-i"- (»HfflMi: ^on*;l/A) tcftLT, ft 
dtt (5) ^530mg (t|X* : 9 1 . 7 %) #fc 0 
' H-NMR (CDCli ) 4 : J. 5 0 { U J = 
7. 6Hz, 3H) s 3. 58 (t, J = 7. 6Hz, 
2H) , 3. 8 6 (U J -7. 6H z, 2 H) , 4. 
52 (q, J=7. 6Hz, 2 H) , 8. 60 (s. 1 
H) 

[0 09 7]MS1L5 
[0 0 9 8] 
40 [ftl'4) 



t-Bu 



EtOOC' 





(5) 



(6) 



[0096] mmmm 3 T-m^tirdt^m (4)51 
frtn ooxxT2ti#r*N-£ 0 2^t\ ssaacb 



50 



[0099] mmms u 4 -<??# 6 ftrdt&$j (5)53 

9 m g CD^fVl^W^S. Fl 0ml Jgftfc:, t 



23 

x^/V 8-tert-7f/W3->7/-6, 7- 
i/t Fn — 8 H — tfDD [3, 2-e] fc^/P- 
[1, 5- a] tf'JS^-S-^^+v'b-h 
(6) £5 2 Omg : 9 9. 0%H#fc, 



H-NMR 

7. 6Hz, 
(U J = 8 

8. 9 Hz, 
2H) , 8. 
[0 10 0) 
[0 10 1] 
lit I 5] 



(CDC 1 1 
3HK 1 
. 9Hz. 
2H) , 4 
2 5 (ss 



) 6 : 
1 4 

2 H) 
4 4 

1 H) 



1 . 4 5 (t, J 



(5, 

4. 



9H) , 
1 2 ( t 
J = 7. 



3.4 5 

, J = 
6Hz, 



CH3COO- 




(13) 1^11^7 -2 4 2 6 7 0 

14 

* [01 02] $mmiT*mftrdt-£M (2) 1. 1 e 

gRtf 3-7 p 5/--4-5'7V tf^V-^O. 5g£b 
;H'V-Bi (i:i) <Dig-&igift 2 0 m 1 tcjgJSU 
BF 3 • E t ! O 5 7 |t 1 ^JHX.T 1 3 0 X 

\cxz. smmmmzx, m-mm, mmmzre 

T, itSm (7) *»feiaft:i:LT4 4 6mg OK* 3 
0 %) #fCo 

10 'H-NMR (DMSO-d t ) S : 1. 37 (u J 
= 6. 9 Hz, 3HK 1. 9 6 (s, 3H) % 2. 9 
8 (tv J =6. 6Hz, 2HK 4. 14 (t, J = 
6. 6Hz, 2H) , 4. 43 (q, J=6. 9Hz, 
2H) , 8. 4 4 (s, 1 H) 

[0103] wm i 

[0 104] 
Utl 6] 



CH3COO 



[0 1 0 5] *JMH6Tfl»6nftfl:** (7) 4 3 6m 
g Otf+S/tMt U > 1 . 5ml Mt, JkJfcT h U xf- 

T!# S ft SSiffi* >>'j*y;l/*7^nvh^77-f- 
(SttSiS*: n-'s+'frl'-Mlxf-rtO fcfifLT* ft 
(8) *«6W*fcLT2 3 3mg OR*: 5 1 i 



EtOQC 



305S%) life 




(8) 




H-NMR (CDC S 3 

7. 3H z, 3H) , 2 

(t, J=6. 6Hz, 

6. 6Hz> 2H) , 4 

2H) , 8. 5 4 (s, 

[0 10 6] IM 8 

[0 10 7] 

[<tl 7] 
CH3COO 



) <5 : 
. 02 
2H) 
. 53 
1 H) 



1 . 4 8 (t, 
(s, 3H) , 
, 4. 3 7 (t 
(q, J=7. 



J = 

3.4 5 
, J = 
3Hz, 




EtOOC 



(8) 

[0 10 8] gjlffl 7 -?t#5ftfdfc-£* (8) 5 7 9m 
gC0^f-;I/7*;l/A7= K5. 7mlj§^lc, t -7 
f-fV75.>0. 2 6mlMhyif^75yO. 2 6 
m I *in*T9 01CKT21«IW1#M-*. E*»7f*, 



(9) 



*•/!/) tC#LT, {fc£«J (9) *»aeH{*fcLT5 2 

8 m g (IR* : 82%) f# fc. 

! H-NMR (CDCh ) 6 : 1. 46 (t, J = 



}Sjaf*WffTSStT»etl*Ha*S";*y;U*'7A 50 7. 3 Hz, 3H), l. 63 ($, 9H), 2. 11 



(14) 



25 

{s, 3H) , 3. 05 (U J = 7. 
HK 4. 2 6 (U J = 7. 3Hz, 
8 (q, J =7. 3H 7., 2HK 6. 
H) , 8. 3 0 (s> 1 H) 

CH3COO 



EtOOC' 



IIW7-2 4 2 6 7 0 
26 



3 Hz, 
2H) , 
2 1 (s, 



A. A 



* [0 10 9] ^M'.i 9 
[0 110] 
tftl 8] 



t-Bu 



,t-Bu 





[0 I l l] J|*W8T?ff6*lfcfl:£ft (9) 4 5 7m 
g(D^f;lv7*;l/A75 Fl Oml iSHKfcjicJIHtt h 
y$A5 2mg*fO*.T, 5 0°CtT2H#W$1"^o 

BK»v^*>"?A?iejftr*. JgEfcaETS-SbTf* 
E>tl5»v"JAW*7i*i'a' : ?|-^77^- (?§ 

(Dlf;l^ 8-tert-7f;V-3->7/-6, 7 
-i?fcFD-8H-(fna [3, 2-e3 tfv^n- 
[1, 5- a] try 55*^-5 -*/l'#*5'U--F 

-H 



EtOOC' 



* ( 6 ) **IHM»*fc bT 2 9 4 m g OR* : 7 7 %) 

(CDC 1. ) 5 
3H) , 1. 7 4 
;. 9HZs 2H) 
2H) , 4. 4 4 
26 (s. 



20 



H — NMR 

7. 3Hz, 
(u J=f 

8. 9Hz, 
2HK 8. 

CO 1 I 23 2£ 
[0 113] 
lit! 9] 



1 . 

(s, 
. 4. 



4 5 (U J = 
9H) , 3. 4 5 
12 (U J = 
J = 7. 3 H z , 



1 H) 



5S 



,t-Bu 



t-Bu 



EtOOC* 





[0 114] 



il3 4mlK 



(6) 

n$J 9 xm <b ftltik&fo ( 6 ) 6 3 8m 
'-X^/ — ;l/ (1 : 1) cDfg-g- 
! b , C <Dg$fc 0 *C T 1 JSy&KK 

LT, *f6l^cD 8 — E e r t -ff-fr- 3 — 5/7/- 
6, 7-v ? ttFn~8H-b°PD [3, 2-e] tf^V* 



(10) 

30* n~ [1, 5-a] (1 
0 ) %mm&BM£ U560mg OK* : 9 6 %) II 

ft. 

i 



-t-Bu 



H-NMR (CDC 1 j 
H) , 3. 53 (t, J 
1 (t, J ==9. 2Hz 
H) 

[0115] mm i l 

[0 116] 
Kt2 0] 



t-Bu 



) 6 : 1. 7 7 (s, 9 
-9. 2H Zs 2H) , 4. 
, 2H) s 8. 2 7 (s s 




(10) 



[0 117] Uli 1 0T*®t>tirdt&m (10) 6 6 
mgOf h7tFD77>lml igjKfCl- 'JxWS 
y3 9 ft 1 *in*5. (KDtSJSk:, 2t)t7DMIl 
f;l/2 7(ilOrh7tFo77>0. 25ml£-3 



50 



2 8%7> ; 6^77]<0. 2 3ml%Mt 



27 

e r t-^;U-3-J'T/-6, 7-S?HFd-8H 
-troa [3, 2-e] W'/D- tl, 5 -a] tf'J 
2^-5-Mm5F (11) ^M^-MtV 
X 4 7 m g CRap : 71%) f#fc„ 

-N 



(15) WM¥7-2 4 2 6 7 0 

28 

*'H-NMR (CDC 1 i RtfCDs OD) 6 : 1. 7 
5 (s, 9H) v 3. 53 (U J =8. 9 Hz, 2 
HK 4. 14 (U J = 8. 9Hz, 2 H) , 8. 2 
7 (s, 1H) 

co 1 is] mmuL 

[0 119] 
[ft 2 1] 



HpNOC' 

CN 

(11) 

[0 1 2 0] HfiBBV 1 l Tfifeft/Hb&tl (ID 10 
0 m g Kt*~>mV y 5 m 1 *in*.T, HURJlSSTs 1 

5->'J*yM7i,^D?h^77^ (J§WM^: n 
-'N+ty-MxfA) fcttLT, #%BJ308-t e 
rt-^-3, 5-^7^-6, 7-S?fcHn- 
8H-l£nn [3, 2-e] fc^/P- [1, 5 -a] 

-N 




^tfU5i» (1 2) %7 Omg 
ft. 

' H-NMR (CDC U ) 5 : 
H) , 3. 3 1 Us J =8. 
I 20 3 (t, j=8. 9, 2H) , 

[0121] mmm 1 3 

[0 12 2] 
[ft 2 2] 



OK* : 7 4 . 5 %) ft 

1 . 7 6 (s, 9 
9H z, 2H) s 4. 2 
8. 2 8 (Ss 1 H) 



-t-Bu 



t-Bu 




BocHN 




(10) 



(13) 



[0 12 3] Mil 0T:1#f>nfdb^ (10) 4 6 
7mg©t-7*?/-;V9. 3m 1 ffiiKK b yif;V7 
5>0. 2 5m 1 Rtf^x-^U^RZ^FO. 5 4 
g ^ijp^T 9 0 °CKX 2 l Bf F«lt?, ElSjfi*^a 

>-ftitx^;V) tcttl/t, {t&ffe (13) £{&fife@* 

-N 



★ UT 4 2 9 m g OK* : 7 4 %) !#ft<> 
' H-NMR (CDC 1> ) S : 1. 4 2 (s, 9 
H), 1. 62 (s, 9H), 3. 0B (t, J =9- 
2Hz, 2H) , 3. 9 5 (t, J =9. 2Hz, 2 
HK 8. 0 5 (s, 1 H) 

[o 1 2 4 ] mm m 1 4 

[0 12 5] 
[ft 2 3] 



t-Bu 




♦ CF 3 C00H 



[0 1 26] mm I 3T?l»&ftfcfl:<MlJ (1 3) 4 0 50 9mg©^on^>i OmlttC othcth; 



29 

y)^umm 1.8ml T*B*, EiattCT 2 1 l$Mift * ' H 
#W5. fta^O«^WET«*tTl»&n«!SBI* H) 

-8-tert -ff-JV-Z-^T/S, 7-5>fcF 

D~8H-fcTan [3, 2-e] fc^/a- [1, 5- 

a] eV5->*y- h'J7;l/*oWl (14) 

ftttl 82mg OR* : 4 3 %) fcfc„ + 

,t-Bu 



(16) «fW¥ 7-242670 

30 

NMR {CDC 1, ) 5 : 1. 64 (s, 9 
2. 8 2 (U J =9. 2Hz, 2 H) s 3. 9 
7 ( U J =9. 2 H 7. , 2 H) s 5. 8 8 (brs, 
2H) , 7. 9 4 (s, 1 H) 

co 1 2 7] mmuL 

[0 12 8] 
[ffcZ4] 



(10) 



Co 1 29] ±sn*0>Ji oTffenftit^w (i o) 

1. 5 4 g07-bb>6m 1 ?g^Cb , ;x^75>6 
0. 7ml cDT-fehy 1. 5m 1 ?§S%iEl^T, 0XK 

r 3 o »nwjB*r *o R«Rct b y *irs* f 7 2 0 

mg©2ml *»jBt*3«T IT, ®C 3 0 Mtfft 
#6tifcttfi*ISt bfctt. WVxy 3 0m! (cMFATU 

T»^nsjs«* i at ?mmmkirz><, mmtw&yw 

$4)5-7 5./- 8- t e r t 3 -~i/JJ- 

6, 7-yKKn-8H-tnn [3, 2-e] tf5V" 
D- [1 , 5 -a] fcfD^'y (1 4) *1. 3 6 g 
0K»: 9 8. 6%) ttfc. #5ftftflaMM>NMRf* 

fco 

CO 1 3 0] HJH§±_6. 
CO 1 3 1 ] 
Cffc2 5] 




(1) 




[0 1 3 2] ^Wyntf;l'75>4. lmlW f7 
t:KD77>'3 2n)l^«:-7 8 < C*T^S3L, 

n -T'f-rt' U i-t?l*<0 n -"V^tf ( 1 . 6 

20 1M) 18. 2ml*«TUBfia*KTl OSMWJBW 
§o y -7"fD77hy (1) 2. 0 9g<D 

fh7fcF077>2 1 m 1»&~7 8°CICT4 0# 

5. 2 6 gOf b7t h*D75> 1 0. 5mlil5ifl 

a., -6 o°c— 5 ox\cT2mMm.nt% 0 sjssit 

% 0 °C £ TP U 6 JS^*K-eKJiS«<D p H * 1 ~ 2 tC 

ft**ts(H*tft*» WE»-t h y 9AT«ti. law 

Vh777-f- (SftBiSjlS: n-'N+'^y-Wftx^ 
tcftbT, ft£ttf (15) ^Mfiitti:tT5. 
5 7 g (IR* : 9 7 . 9 %) f#fc. 
'H-NMR (CDC h ) 5 : 2. 19-2. 3 8 

(m, IH), 2. 6 8-2. 8 2 (m, 1H), 3. 
9 1 Cd <h J =7. 5 8, 9. 5 6Hz, 1 H) , 
4. 3 0 — 4. 4 4 (m, 2 H) 
9 (A B q, 1 = 17. 3 2Hz 
tf 4. 6 5 (ABq, J = 1 I. 
40 7. 2 8~7. 3 7 (m, 5 H) 

CO I 3 3] am 1 7 

CO 1 3 4] 

Cffc2 6] 



, 4. 3 0&tf4. 4 
. 2H) , 4. 6 OR 
5 5Hzs 2H) s 



(17) 



31 

<=£ 

OCH^h 
(15) 



[oi3 5] mmm\ 6T?#enfeffc^« (is) 5. 

5 7gRtf3-T5/-4-5/7>'t?7 % /--;l/2. 8 3 
g»H3. 1 m I fC?S»LT, 9 5*C(CT2 OI^W 

6ai»t5. c <Dmmic b f, • x-f* 57^1* 

tell 3 0 tier 2. S^MJftfli-rSo ££tt7ft. 

>07h^57^- (3StBiS«E: n — .^>-Slx 
^/k fe*tf^PP*/Ui.-7-b:b» KttLT, ffc£- 
% (1 6) %^fe(D^-Xhtt!SIf*i:LT3. 6 4g 
OR* 4 1. 8 %) We* 

CH 3 C0O v 



Wlffl¥ 7-242670 
32 



CHgCOO. 



PhCHgd, 




10 




H-NMR (DMSO-cU ) 6 : 1 . 9 3 (s, 3 
HK 2. 8 3 ( U J =6. 6 Hz, 2H) , 4. 2 
2 (U J =6. 6 Hz, 2HK 4. 67 (s, 2 
HK 4. 74 (s, 2H) , 7. 34~7. 37 

(rru 5H) , 8. 00 (s, 1 H) ,9. 8 6 (b 
s« 1H) 

[o 1 3 6] mm 1 8 

[0 13 7] 
Ht2 7] 



CH 3 C00 



PhCH 2 0 



[0138] mmm 1 6-p#&ft/tfl:#fc (ie) i . 

OgStf^+i/lgftyy 1 . 2 7ml£N, N-^'-fV 
^ntf;l/X^75y4. 7 6m I fcjgffU 13 0"C 

i mmmmmtZo E^7«&8M*aic!Mc8iA 

7) *!8ftB#tLT5 4 6. 7mg OR*: 5 2%) J 

CHgCOO., 



PhCH 2 0 




(17) 



' H-NMR 



30 



(CDC 1 3 ) 5:2. 0 1 (Ss 3 
H) , 3. 37 (t, j =6. 6Hz, 2 H) , 4. 3 
2 (U J =6. 6 Hz, 2H) , 4. 67 (s, 2 
H) , 4. 8 4 (s, ZH) , 7. 2 9-7. 36 
(m, 5H) , 8. 4 3 (s, 1 H) 
[0 13 9] IM 1 9 
[0 14 0] 
[ft 2 8] 




PhCH 2 0, 



[0141] mmm 1 s-citenfdt^ (17) 1 . 

12g, t-7f;l/75>l. 6m 1 RlfhVx.?)l7 

4 2m ! %i^f-;W1Vk<U75 K 3 1ml 
»LT, 9 0 o CT-2a^lIMil3i^-r^ o Kfi»7*, S 

m%mr±T$ j ,£ l t# 6 ti 5 as* s > u * Vfrii ? a * 

/W tcttLT, ffc£ft (i 8) £&Hfe@&i:l/r7 5 
2 . Img OR* : 6 1 . 0 %) ft fee 



CH3C00. 



PhCHgO, 




(18) 
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H-NMR (CDC 1> ) 5 : 1. 5 9 (s, 9 
HK 2. 09 (s, 3HK 3. 07 (t, J = 7. 
2 6Hz, 2H) , 4. 18 (u J =7. 2 6 Hz, 
2 H) , 4 . 6 1 ( s , 2 HK 4 . 6 9 (s, 2 
II) , 5. 9 0 (bs, 1 II) s 7. 3 2-7. 3 7 

(m, 5H) , 8. 2 4 (s, 1 H) 

[0 14 2] 

[0 14 3] 



(18) 



Hfc2 9] 




t*M¥ 7-2 42670 
34 



PhCHnO 



[0 14 4] ^11 1 9T?*»&ftfcfl:£BS (18) 8 2 
5mg%, ;H 5mlWf b5tHn77> 

5 m 1 <OW&tiSMKLt&BU MMtJ U9i6 4 7mgt 

ft, *K**ET«*UTfl:£* (1 9) fc&BfeSi* 

fc LT 0 . 7 4 g OK* : JEM?)) »fc 0 

' H-NMR (CDC 1 1 ) 8 : 1 . 5 4 (s, 9 




10 



PhCH 2 ° 



H) s 2. 9 6 (t, J =5. 2 8Hz, 2H) . 
96 (U J = 5. 2 8Hz, 2H) , 4. 58 
2H). 4. 6 7 (s, 2H) ,6. 7 4 (b s. 
H) , 7. 3 1-7. 3 5 (m, 5H) 

(s, 1H) 

[0 14 5] 

[0 14 6] 

C(t3 0] 



3. 
(s, 
1 



8. 2 1 




t-Bu 



PhCH 2 0. 



[0 14 7] SQtW2 01ffl6ftfeftd* (19)3 
7, 5mgO*Da**Al. OmljgjRKs 0"CKT 
Wl ?>XM-;Vf n 7^ FO. 0 1ml 
^An^fdt, Hjxf-^TS^O. 0 19m!£:#^JC 

7>f- (JgN9$«: n — 4t>-|fi|xf;W tc{tb 
T, ft^fe (2 0) *8ft*fiftBf*fcLT3 8. 5mg 
((JX* : 8 4 . 6 %) !#fco 



t-Bu 



MsO, 



: H-NMR (CDC Is ) 
H) » 2. 8 5 (s> 3H) , 3. 
7 7 H z , 2 H) , 4. 36 ( t , 




5 6 (s, 9 
2 3 ( t , J =6. 
J = 6 . 7 7 H z , 



30 




2H) , 4. 6 1 (s, 2H) 
H) , 5. 60 (bs, 1 H) 

(m, 5H) ,8.24 (s, 

[0 14 8] ^WM2 2. 

[0 14 9] 

[ft 3 1] 



,t-Bu 



. 4. 
, 7. 
1 H) 



7 1 

3 3 



(s, 
-7. 



2 

3 7 



PhCH 2 <). 



[0 1 5 0] HAM 2 1 T?#&nfdt£ttr (2 0) 8 9 
8. 3mgRtfhUx^;l/75^0. 2 8m!<D^f 
;l/#;H>7 5 F 2 5 m 1 jgjBE* 9 0 "CtcT 3 H#ia8M$f 

ifr+S/;* *■;!/- 8- t e r t -7f7l/- 3 ~%/T / ~ 
6, FP-8H-tfPP [3, 2~e] fcTvV" 

a- [1, 5 -a] tfUS^y (2 1) «8»tafeH# 
i:LT5 6 4. 7 m g (i&* : 7 9 . 8%H#fc„ 



PhCH^, 




(c m 



50 



I R 

0 

'H-NMR (CDC la ) S 
H) , 3. 14 ( t x J =9. 
0 2 ( t , J = 9 . 2 4IIz. 
2H) , 4. 6 1 (s, 2H) 
(m, 5H) . 8. 17 (s, 

[0151] mmmz 3 

[0 15 2] 

Hh3 23 



222 5, 162 0, 158 



: 1 . 7 0 (s, 9 
2 4 H z, 2H) , 4. 
2H) , 4. 6 0 (s, 

, 7. 3 1-7. 3 8 
1H) 



(19) 



t-Bu 
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PhCKgO. 



[0 15 3] mm 2 ZTff &nfcfc£W (2 i ) 9 9 
2. Omg, B Fj - Eta 0 2 7 m 1 RtfxfTl^* 
-;l/5. 6ml^ocr^^yi6m!«iU 1 10 
fflfc:T8 9B#ISjtfl2-f* < , Rj&»7*s 

- 08U8JI: n--x^>-W®x^;K *J,fctf*n 
n*;VA-7-bh» icttLT, *^B©8- t e r t 
~7f;I/~3->7y-6, 7-5?fcKa-5-tFa* 



T-Bu 



$DW7-2 4 2 6 7 0 
36 




*+->?tf;V-8H-lfnD [3, 2-e] Wi/n- 
[1, 5- a] fc!U^i>> (2 2) &W*&&a&£L 
T4 6 0. 6mg (IR* : 6 1 . 8 %) *1t 0 
I R (cm"') : 3 4 1 0, 2205, 16 0 5, 
8 0 

' H-NMR (CD C 1 s ) .5 
H) , 2. 9 9 (t, J =9. 

1 0 (t, J=9. 24Hz, 

2 H) , 8. 18 (s-v 1 H) 

[0154] mm 2 4 

[0 15 5] 
[ft 3 3] 



t-Bu 



: 1 . 7 2 (s, 9 
2 4Hz, 2H) , 
2H) , 4. 5 9 



1 5 



4. 

(s. 





(22) 

[oi 5 6] mmmz 3ti# Bnrdt^m (22) 70 

6. SmgOS^nn^ys 5m 1 jgfftlc, JfcftT, 
Jt&L&Jtf&^^X^-rt/^P^KO 2 6m i % 
l)[|*?cf£, MJxf;P75y0. 4 7ml*»*K:iST 
U WTUfTII, 0iCfcTKfc2 5&IMJBM-*. SiS 
K*IWrtHl*Tf«» Will, SWT^*S/9AT*at 
U i8i«*«BET®SL"T\ {fc#R| (2 3) 

„t-Bu 



(23) 

JSf'H-NMR (CDC 1 3 ) 8 : I. 72 (s, 9 
H) , 3. 19 (t, J =8. 7 5 Hz, 2H) , 3. 
22 ( s , 3H) , 4. 11 ( t , J = 8 . 7 5Hz, 
30 2 H) , 5. 2 1 (s, 2H) , 8. 2 0 (s, 1 H) 
[0 15 7] mWffl2 5 
[0 15 8] 
[It 3 4 1 




t-Bu 



[0 15 9] 



12 4U»&ftfefc&» (2 3) 15 




OmgRtflf V'JyO. 3 5m 1 %Wuut$y^ 
SSSKT9 l. EJS87SL flrffiTS 

»6#l/C(9*U *5BW08-t e r 
5/7 / - 6 . 7 - v> t KD - 5 - £ 0 A 
8H-ifaa [3, 2-e] b°^yn- [1, 5-a] 
tfU '^•.SS'U-h (2 4) *«Ha&H*£UT 
12 3. 0 m g (IR* : 6 6 . 9 %) t#fc 0 



IR (cm"', KBr) : 30 80, 221 0, 161 
0, 15 8 0 

'H-NMR (CDs OD) 5 : 1. 75 (s, 9 
H) , 2 . 6 9 ( s , 3 H) , 3 . 2 5 ( t , J =9. 
2 4 H z , 2 H) , 4 . 2 8 ( t , J - 9 . 2 4 H z , 
211) , 5 . 8 9 ( s , 2 II) , 8 . 16-8. 22 
(m, 2H), 8. 32 (s, 1 II) , 8. 67 — 8. 
73 (m, 1 H) , 9. 0 3-9. 06 (m, 2 H) 

so [0160] mmw 2 6 



[0 16 1] 



37 
OH* 



(20) 



* * [<t3 5] 
\ 

t-Bu— SiO' 



WB¥7-2 4 2 6 7 0 
38 



(25) 



[0 16 2] t -^;i/i?><f-;^>';;u^p^^ F i 
5 . o 5 g RtW 5 17. 0 2 g £118*7 -fe h- 
- h «J /!/ 2 0 0 m i imm U 1IA*7S», Mfifc 
Ti 0#HflI*rr5o cO)g»cif;V7Dtt: K'J > 

(2 5) I 3. 2g%MTs H55Xf», ££K 

N 

t-Bu— SiO 



(26) 



(26) 

* » tC#LTs fb&tt (2 6) *j»fiii#i:LT 1 7. 
75e (IR* : 7 4 . 2 %) mtco 



H-NMR (CDC 1 j ) 8 : 
H) , 0. 9 0 (s, 9H) , 
10 6Hz, 2H) s 3. 8 9 (t 
H) 

[0 16 3] i M2 7 
[0 16 4] 
[ffc3 6] 




0. 0 8 (s, 6 
3. 3 9 (U J = 6, 
, J - 6. 6Hz, 2 



(27) 



[0 1 6 5] 7 V U t?k I - 5 9 g#, ffllS^flBt^ 20* 9 . 1 %) f#fc<, 

/—to 15 0ml fcjg»U C<9^)& 
KTD >8S^xf-;l/ 9 . 6 g fttf JtlBSIfiWl 2 6 Til 6 
ftfdtB* (2 6) 1 6. Sg^iP^T, WMfiTs^m. 
*1 6BfiliD^S55«-§o »»**ETH 

ft£* (2 7) %ftM#£LTl 5. 1 g OR*: 7* 



0. 03 (s, 6 
. 2 6 ( t > J =7. 
1 4 (m, 2 H) , 
1H), 3 . 6 5 
4. 1 3-4. 2 4 



t-Bu~Si0 \s\ 



COOEt 
COOEt 



(27) 

[0 1 6 8] thy7Ao. 9 2g#, &m#7.%m> 

fflSfcT*lt*Xiry— JM 0 0m 1 ICifflBU £ 
fc±KSS»i0>J 2 7 Xm^tlTcit^m (2 7) 6 . 3 6 g 
Rlf3~7S/-4—>7/e9y-;l'2. 16g%to 

at, fflRjffxfltat* 2 1 nmuniKadi-rs. jejsht 

pH*4fcWSLfc^ft*T*tt*Tt*o «ftB«S**IRL 
T*Tf«»b«ETia»bT, {fc^S (2 8) 
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H-NMR (CDC 1 j ) 5 
II) s 0. 8 8 (s, 9H) * 1 
0Hz, 6H) , 2. 0 7~2. 
3. 58 ( t , J = 7 . 2 H z , 
(U J =5. 9 Hz, 2H) , 
(rru 4H) 

[o i 6 e] mt&m 2 8 

[0 16 7] 
[ft 3 73 

t-Bu-pSiOx. 

H CN 

(28) 

ffifct tT 3 . 3 3 g dim : 4 9 . 9 %) 
'H-NMR (DMSO-dc ) 5 :-0. 04 (s, 
6H) , 0. 84 (s, 9H) , 2. 59~2. 71 

(m, 2H) S 3. 53 {t, J=6. 4Hz, 2 
H) , 3. 96~5. 00 (m, 2H) „ 8. 24 

(5, 1H) 

[0169] mmmz 9 

[0 17 0] 

[ffc3 8] 




mW7-2 A 2 6 7 0 
40 



CI 




CI 



CN 



(29) 



[0171] *«W2 8tf»&n/t{t*« (28) 3. 

3 4 g^*+v'iafh; , ;>' i o. 7 g#ta;7L Tki^T. f 
ijiwsyi. oi g^inx^p 2 io 

(*»*y>AT««M-*« »£?>i)±Tii*UT#sn 

CI 



*T\ ft#& (2 9) *fife«*i:LTl. 56 g (IK 
m ■ 5 6. 6%) t#fco 

' H-NMR (CDC 1, ) 5:3. 5 1 (U J = 
6. 9 Hz, 2H)s 3. 86 (t, J =6. 9 Hz, 
2HK 8. 45 (s, 1 H) 

[0 17 2] Hffiffl3 0 

[0 17 3] 

Eft 3 9] 



t-Bu 





CI N" 



<29) 



(30) 



eo 1 7 4] nmmz 9v%^nrcit^m (29) 0. 
7 4 g ^;i/4vkk 7 5 k icsis u ccomm 
ict-ff-^rs.yo. 1 9 7 gRtfbUxfvt/Tsy 

0. 5 4 5 g*ta*Ts 99S;!f;**»Pt», 9 0°CieT2 

#mmsmtZo asitm ^$t*^$ut&t£H 

tit, 8- t e r t -7*f;l'-5-i'nD- 

3->7y-6, 7 — 8H— -fcfPO [3, 2 

-e] fcf-^/P- [1, 5-a] (3 0) 

,t-Bu 



SSSSfelSffii: LT 0. 6 3 g OK* : 8 5. 1 %) fife 
'H-NMR (CDC 1 1 ) 5 : 1. 7 1 (s> 9 
H) s 3, 10 (U J =9. 2 Hz, ZH) , 4. ■ 
9 ( t , J = 9. 2Hz, 2H) , 8. 16 (s> 1 
H) 

eo 1 7 5] wmm i 

EO 1 7 6] 
Eft 4 0] 




.t-Bu 




(30) 



(31) 



Eo 1 7 7] mmm3 ot» &nfcffr&*i o o> 20 

Q^cMt7>yft-t^">A2 I 9mg&tf (C« H 
t , ),P' CI" 2. 7mgfcit]*T, SiRtfXStfft 

*k 2 o o*cfcr 2 4 mmmmmt%o rj&rtsk 

L T# 5 tl%WM.% f V tl^f/l A 5 A ? P V h ^7 7 -f 
- (Stififttt: n-^+i-y-B^ilx^;!/) iCttUT, 
*»8-tert-yf;l/-3->7/-6, 7- 50 



^tKP-5-7;l/5i-P-8H~tfnn [3, 2-e] 

[1, 5-a] trU5S» (3 1) £afi|g 
ffit UTS 6. 5mgf#fe 
' H-NMR (CDC 1 , ) J : 1 . 7 1 (s, 9 
H) , 3. 0 6 (U .1=9. 4H z, 2 H) % 4. I 
1 ( t , J = 9 . 4 Hz, 2H) v 8. 1 5 (s, 1 
H) 

[0178] mum i (.m\) 



(?'/) 
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"■i £j 


: ffc-g* (21) 


2 5s 




fiW 


1 30g 






20g 






20g 






1 0 Oml 




Xf 7U >fY^*S/')i 


2g 





2 4 2 6 7 0 



mm .iLPi 



2 1 



6 O^yi^^S^WlLtel-icifi 



*->9A£il&U fTfe<S?i»£8m<iu M!2 0 0mg<D 



X*i8iS*ffltoLTi*£Lfc. ^T? 16^7 ->a.$v5 

i^MKfittu scc-psuMatuft. enm. i6* 

fii:ftfift (2 2) 

fi*:fl:fcW Ci 0) 

3 % t K d n £/^p 
SBJ* : ffc£«J (1 0) £?U&s feS-fe^n-XRtf^ 



10 



[0 17 9] SSft 



1 



2 



■?tf*i/V2*%w>&u nmrnt-mmsm, 11200 

■gOSSWK L/C* 
[0 18 1] 

*«woft*w ( 1 ) si, mrnxm^a 



25g 
25g 
4 8. 5 g 
1. 5g 

[0180] mmm3 mm) 
2 5 g 

1 30g 
20g 
20g 

™X7km$. 10 0ml 
2g 



(SDlnt.Cl. 

A 6 1 K 31/505 



SUMS* irrtsas-^ 

ADN 



F I 



#3S5/ll»«iKmp«E*fiJl«I560 #-5 
if 5 K9r&$Sr£ 3 TI 6 - 3 -307 



aftSMsaT^smr 4 t a 35 - 8 * *j * 

(72)%BJ|# ^ffl 

4 - 3 -63 

httlOHS 
(72)#PM fft@ 

if 3SJR;i MMMHIMMr 3-15-37 



(23) »T7-2 4 2 6 7 0 



Jtoa«iU8K8S*«3-2-7 



